Solution conformations and interactions of alpha and beta subunits of the Oxytricha nova telomere binding protein: investigation by Raman spectroscopy.
Solution conformations of the alpha and beta subunits of the Oxytricha nova telomere binding protein have been investigated by Raman spectroscopy. Raman spectra have also been obtained for a deletion mutant of the beta subunit, betaC232, which retains the N-terminal domain that is active in ternary complex (alpha:beta:DNA) formation but lacks the C-terminal domain that is active in catalyzing guanine quadruplex formation. The Raman spectra show that alpha, beta, and betaC232 are rich in beta-strand secondary structure ( approximately 40-50%) and turns. The Raman signature of the C-terminal 153 amino acids of beta, generated by subtracting the spectrum of betaC232 (residues 1-232) from that of the full subunit, indicates that the domain active in guanine quadruplex formation contains less beta-strand secondary structure and more irregular structure than the domain active in alpha:beta:DNA formation. Raman markers also provide information about the environments and orientations of several key side chains, including tryptophan residues in N- and C-terminal domains of the beta subunit. Both alpha and beta denature between 30 and 40 degrees C, as evidenced by large changes in Raman bands diagnostic of main chain conformation and side chain environments. The Raman spectrum of an equimolar alpha/beta mixture exhibits no evidence of specific interaction between the subunits; further, the denaturation profile of this mixture is indistinguishable from the sum of denaturation profiles of the constituent subunits, consistent with the absence of appreciable interaction between alpha and beta throughout the range 0-50 degrees C. The present results provide insights into the solution conformations of the Oxytricha telomere binding protein subunits and serve as the basis for future study of subunit interactions with telomeric DNA.